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ABSTRACT OF THE DISCLOSURE 
A low frequency induction furnace has an induction 

coil formed of three parts with a symmetrizing device 
and a change-over switch for alternatively connecting the 
coil over the symmetrizing device to single phase or 
multiphase to the same multiphase network. The multi 
phase connection results in motoric stirring. 

-autaura row 

The present invention relates to a device for network 
frequency induction melt furnace plants, preferably for 
those operating under vacuum. 

In melting and/or heat retaining of metal melts, such 
as steel metls, it is usual to connect the furnace coil with 
single-phase across a symmetrizing device, which in its 
turn is connected to the secondary windings of a three 
phase furnace transformer, suitably provided with tap 
changers for input regulation. Such a device gives better 
efficiency than a three-phase connection of the furnace 
coil (coils). s 
The single-phase connection of the furnace coil gives a 

so-called repulsive stirring of the melt. This is mainly 
symmetrical around the horizontal centre plane of the 
furnace coil, which means that the melt which is below 
the centre plane circulates within its part in the same way 
as the melt above said plane circulates within its part. 
There is no appreciable exchange of melt between the two 
halves. - 

If it is desirable to obtain an improved mixing (homo 
genizing) of the alloy additives and if it is desirable to 
expose all parts of the melt to a possible vacuum above 
the surface of the melt, it is best to effect a motoric 
stirring. For this purpose a moving field is obtained 
through the multi-phase connection of the furnace coil, 
which moves axially and which moves the melt in the 
same way as the rotating field in the asynchronous motor 
moves the rotor. Connections for effecting motoric stir 
ring are known. 
A certain axial and upwardly directed stirring is thus 

carried out usually in connection with vacuum on account 
of upward rising gas bubbles, for example in connection 
with the formation of CO, which effect is thus limited 
to the upper part of the melt, while however the bottom 
of the melt remains uninfluenced. The latter case is par 
ticularly common with large furnace where the depth of 
the melt is relatively great. 
The connections for heating in combination which 

motoric stirring are also known. The stirring is effected 
then with a separate electrical equipment which has here 
tofore been constructed for considerably lower frequency 
than that which is used for heating. 
This separate equipment makes the plant considerably 

more expensive and increases the space requirement. 
The present invention effects a simple and space-saving 

plant, which substantially consists of the components 
which are used in a conventional network frequency melt 
furnace plant. The invention is characterised by the 
furnace being connected alternately single-phase across 
a symmetrizing device known per se to a multi-phase, 
preferably three-phase network, or multi-phase/three 
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phase to the same network. The single-phase connection 
is used when heating is desired and the three-phase con 
nection for motoric stirring. 

It can also be seen that the active heat flow to the melt 
with the three-phase connection becomes relatively low, 
so that there is no risk of any undesired overheating, 
which would be the case with a repulsive stirring in single 
phase connection. As sufficient stirring can be obtained 
within a rather wide range of furnace currents, the current 
can be chosen within that range in such a way that suit 
able heat retaining power is obtained. 
The invention is exemplified in the accompanying draw 

ings, of which FIG. 1 shows a connection of a low fre 
quency crucible furnace plant with inductive heating with 
single-phase operation for heating and three-phase oper 
ation, Y-connection for stirring. FIG. 2 shows a corre 
sponding plant with three-phase operation, A-connection, 
for stirring. FIG. 3 shows a connection diagram and 
shows diagrams for a symmetrizing device of known type. 

In FG. 1 at the secondary side of a furnace trans 
former, Y-connected is shown. The transformer is con 
nected to a three part induction coil 12, 13, 14 for an 
induction furnace or inductive heat retention plant. Paral 
lel with the coils 12-14 are connected one (16) or two 
(17) parallel capacitors for phase compensation. Between 
the transformer and the furnace is arranged a change-over 
switch 15 for alternate heating-Single-phase, and stirring 
three-phase. In the case of heating, the change-over 
switch 15 is placed in the lower position (A). Between 
phase R and S a capacitor C is connected in this position 
and between phase S and T a reactance L. The reactance 
L and the capacitor C are included in the symmetrizing 
device known per se for single-phase connection of a 
load to a multi-phase, here three-phase, network and for 
symmetrical loading of this. Many such symmetry de 
vices are known and this is only one example. Phase R 
of the transformer is connected to the upper side and 
phase T to the lower side of the three coils 12-14. 
The symmetry device operates according to FIG. 3. 

The load (the furnace) r--ji is connected between phase 
R and T in delta connection. With the letters according 
to FIG. 3 the following is obtained: 

If the parallel capacitor (16, 17) for the furnace is 
chosen so that the reactance x=0 at the same time as the 
reactance L and the capacitance C are tuned to reson 
ance, the following is obtained. 

and the three currents IR, s and IT form a symmetrical 
three-phase system (see vector diagram of FIG. 3). 

Complete symmetry can be obtained between the phase 
currents even with a load which is not purely resistive by 
not tuning the reactance L and the capacitance C proper 
ly, but by giving them values which depend on the re 
Sultant impedance and phase angle of the furnace with 
the furnace capacitor. The power factor of the plant in 
this case thus becomes lower. 

In Switching over from heating to stirring, position 
A-position B for the change-over switch 15 (FIG. 1) 
the symmetrizing device is disconnected and the coils 
12-14 are Y-connected to the transformer 11. In this 
position motoric stirring is obtained from the coils 12-14, 



3. 
fed with network frequency current (50-60 cycles per 
Second). 

FIG. 2 shows the same plant as FIG. 1, but with the 
furnace coils 12-14 connected in A-connection. The 
change-over switch 18 connects in position A the furnace 
coils 12-14 in single-phase connection across the Syrin 
metrizing device L-C and in position B the furnace coils 
in three-phase connection for motoric stirring of the melt. 
As seen, the coils are A-connected. Tap changing on 
the transformer is carried out during heating as well as 
during stirring. The winding connection is not shown. 
The device according to the invention can be varied in 
many ways within the scope of the following claims. 
We claim: 
1. In combination, in a low frequency induction melt 

furnace, at least one coil, a symmetrizing device, and 
switch means for alternatively coupling said coil over 
said symmetrizing device single phase to a multiphase 
network and multiphase to the same network, in the 
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4. 
2. In combination, in a low frequency induction melt 

furnace for vacuum, at least one coil, a symmetrizing 
device, a three phase transformer having secondary wind 
ings, and switch means for alternatively coupling said 
coil directly and over said symmetrizing device to the 
secondary windings of said three-phase transformer, in 
the latter case the melt being motorically stirred in the 
furnace. 

3. In a device as claimed in claim 2, said symmetrizing 
device being three-phase coupled to said secondary wind 
ings. 
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